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Here the soft supersymmetry breaking terms are induced
by the expansion of the universe with the Hubble pa-





terms are vanishing for the  eld. The
evolution of the scalar elds is governed by the equations
of motion with this potential V and the redshift of H.
(i) Ination epoch: H = H
inf







of V during the ination with H = H
inf



































consider for deniteness the case with this range of h

,




















, on the other hand, 
0
= 0 may be ob-









term. The leptogenesis can
be realized even in these cases with slight modications
of scenario, which will be described elsewhere.
(ii) Oscillation epoch: H
inf
> H > H
tr
After the ination the Hubble parameter decreases as
H = (2=3)t
 1
in the matter dominated universe, and the
multiscalar coherent evolution of
~
N and  starts with














as given in Eq. (6). The higher order potential terms


















as given in Eq. (7). Then, driven by these
quartic couplings, the scalar elds oscillate in magnitude
with scaling by redshift as
j
~











The eld phases, however, remain almost constant except
for the vicinities of
~





L do not appear in this epoch.
(iii) Transition epoch: H
tr




N and  decrease with H as given in Eq.



































































from Eq. (7). The thermal mass term should also be
considered at H  H
tr












of the dilute plasma of inaton decay
products is given in terms of the reheating temperature
T
R













= 2:4  10
18
GeV is the reduced Planck













































terms at H  H
tr















































N and  is changed drastically. Specically,
the
~










N j / H. The motion of  follows after
~



































quently, the scalar elds decrease roughly as
j
~
























. Through this drastic change in





































































































































, however, varies rather moderately with the remaining
sources / H
3














(iv) Completion epoch: H
th
& H  m
3=2
After the transition epoch continues for some period,
the thermal log term [7] eventually becomes signicant

















= 9=8) through the modication of SU(3)
C
cou-
pling due to the decoupling of top quark from the plasma






. This thermal log term


































































where Eqs. (10), (13) and (12) are considered. Then,
the rotation of the  eld phase is accelerated by this








N j / H. After a while the top quark en-
ters the plasma at H  0:1H
th











portant, and the  eld decreases as jj / H
7=8
. In







, took place through the
~
N - couplings,
as seen in Eqs. (14) and (15). These couplings are ac-





later due to the thermal terms, and
the  and
~
N evolve almost independently.
In this way, the
~
L asymmetry is xed to some signi-






























. This concludes that the thermal
eect plays the positive role for the completion of lep-
togenesis, which is in salient contrast to the conven-
tional Aeck-Dine mechanism where the thermal eect
rather suppresses the asymmetry seriously. The resultant
lepton-to-entropy ratio after the reheating is estimated







































GeV to avoid the gravitino problem [10, 11, 12].
The lepton number asymmetry is converted to the baryon





=s [13]. Hence, the suÆcient
baryon-to-entropy ratio can be provided for the nucle-

























N terms, and the analytic solution is obtained
















































are determined as the result
of
~







































Eq. (21) are cancelled.
This
~
N asymmetry oscillates slowly in ln t for some
while due to the b
N
term, as seen in Eq. (23). Then,
the incoherent decays of
~














[L = +1]; (24)





N j  M
N
=2. The motion of
~
N is signicantly de-
celerated by these
~










GeV numerically), so that it is linked again to





















in phase. Then, the
~
N
asymmetry remaining after the transition epoch dimin-












. It is the essential point that the decay modes
(24) have almost the same rate  
~
N
=2 but the opposite
nal lepton numbers L = 1. This means that the
~
N
asymmetry does not leave any signicant lepton number
asymmetry.
The equations of motion for
~
N and  are solved by
numerical calculations to conrm the present scenario of
















M ]. Here the model

























































































(t) (bold) are depicted.






, are marked to-
gether specifying the respective epochs. We really ob-







, resulting in the desired lepton num-
ber asymmetry 
L












is xed to some
signicant value while 
~
N
oscillates slowly in ln t as given






varies rather moderately in the transition epoch, while
the respective asymmetries oscillate rapidly.
In summary, we have investigated the leptogenesis via
multiscalar coherent evolution in the supersymmetric see-
saw model. The right-handed sneutrino
~





of the slepton and Higgs doublets start to-




. Then, after some period the motion
of
~












L are generated. The
~
L asymmetry is xed later by the



















same rate but opposite nal lepton numbers. The suÆ-
cient amount of n
L
for baryogenesis can be obtained in
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